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NELSON 43 STORMWATERDRAINAGE REFRO MUKILTEO, WA

PROJECT OVERVIEW

PROPOSEIBMPROVEMENTS

The proposed developmentonsists of the construction of a single commercial buildingith parking for trucks
and cars an access roadwaystormwater management facilities, utilities and onsite landscaping on a.04-
acresite in Mukilteo, Washington The property is currently zoned as planned industrial.

DESIGNCRITERIA

The City of Mukilteo utilizes the 2A2Washington State Department of Ecology Stormwater Management
Manual for Western Washington (DOBanual) drainage requirementswith 2014 anendments. Stormwater
discharges shall match developed discharge durations eégisting durations for the range ofexisting discharge
rates from 50% of the Jear peak flow upto the full 50-year peak flow.The existing condition to be matched
shall belargely forestedland cover. Additionally, the site is tributary to a existingwetland and shall meet the
Wetland Protecion GuidelinesCriterion1 and 2.

JURISDICTIONAREQUIREMENTS
Table 1 below summarizeSity of Mukilteostormwater requirements.

TABLE 1
Jurisdictional Requirements
Duration Analysis:

2-year: Reduce to ¥existing duration

50-year: Match existing
Downstream Wetland Criteria 1: 20% of daily volume

Protection: Criteria 2:£15% of monthly volume
Water Quality Volume: n/a
Water Quality Flow Rate: 0.23CFS

Downstream Analysis:

Level 1: Y2 mile downstream

SUBBASINS, AND SITHARACERISTICS:

SUBBASIN

The site $located within a single basinvith a portion of the adjacent ROW draining to a roadside ditch on the
property. The proposed drainageystem consists of anetwork of catch basinsand underground storm
drainage pipesthat will conveystormwater runoff from the pavedsurfaces toawater quality facility. Roof
runoff and the treated stormwater will drain to a detention/infiltration vault located in thenortheast portion of
the site. Pollution generating impervious surfac€PGISYyunoff will receive water quality treatmentand be
infiltrated. The portion of high intensity storm runoff that does not infiltrate will be control-releasedto the
downstream depressional wetland to maintain the existing hydrology

SoILs

Per the Geotechnicalnvestigation Report by Earth Solutions NWGeotechical Engineering Studydated
December27, 208, the sitehas a topsoil layerof 6 to 18 inchesunderlain by glacial till consisting od non-
sorted mixture of clay, silt, sand, pebles, cobbles, and bouldex. Below the glacial tillapproximately 13 feet
below grade, advance outwash consisting of dense to very densdine sand with a vdable amouwnt of silt was
encountered. The advance outash sand is typically relativg permeable and is the proposed recept for the
infiltration of tre ated stormwater runoff at the site, as recommended in the Associated Earth Science.
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NELSON 43 STORMWATERDRAINAGE REFRO MUKILTEO, WA

(AESI)Infiltration Feasibility Study, dated May 8, 2019The Soil Conservation Service has mapped the site as
Alderwood-Urban land comple, 21%% slopeclassified as TypB soils for stormwater runoffbut will be
modeled as C type soils pgreotechnicalreport recommendation. The long term aksign infiltratio n rate of
stormwater in the advanceoutwash 15feet to 20feet below the subgradeis limited to two inches/hour per the
AESI Feasibilityt8dy. Groundwater wasencounteredat adepth of 43feet.

PROECTLOCATION

Marysville (92)
Port =3
Hadlock-Irondale
PROJECSITE
Everett
Port Ludlow (225)
< = Snohomish
(104)
5 4
e i Lynnwood % e o
(104) 405 (522) 203)
(307)
A= Bothell
Poulsbo
1 ﬁ )
| _“'I
Y Redmond
Bainbridge 1o
ieabeck Island P
Seattle
Bremerton (504) <
Port' Orchard

Issaqoah
Figure 1: Vicinity Map
Location: 4301 78 Street SouthwestMukilteo, WA, 9825

Section, Township, Range SECLQ T28N R4E WM

Tax Account Number 280410003001002804100030@00, 2804100030800, 2804100030@00
Size 176,14 BF 6.04 AC)

City, County, State Mukilteo, SnohomishCounty, Washington State

GoverningAgency: City of Mukilteo

Design Criteria 2012 Washngton State Department of Ecology Stormwater Management Manuar Western
Washingtonas Amended in December 2014

Zoning: Pl (Plamed Industrial)
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NELSON 43

STORMWATERDRAINAGE REFO

MUKILTEO, WA

MINIMUM REQUIREMENTS

Start Here

l

Does the site have
35% or more of
existing impervious
coverage?

Yes

Does the project
result in 5,000
square feet, or

greater, of new plus
replaced hard
surface area?

Does the project convert
Ya acres or more of
vegetation to lawn or
landscaped areas, or

i

All Minimum
Requirements apply
to the new and

and converted
vegetation areas.

replaced hard surfaces

\ 4

No convert 2.5 acres or more
of native vegetation to
pasture?

See Redevelopment
Minimum
Requirements and
Flow Chart
(Figure 3.3)

Minimum Requirements
#1 through #5 apply to
the new and replaced
hard surfaces and the
land disturbed.

Figure 2.4.1 = Flow Chart for Determining Requirements for New Development

Does the project
result in 2,000 square
feet, or greater, of
new plus replaced
hard surface area?

No

Does the project have
land disturbing
activities of 7,000
square feet or greater?

lm

Minimum
Requirement #2

applies.
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NELSON 43 STORMWATERDRAINAGE REFRO MUKILTEO, WA

Minimum Requirement #1Preparation of Stormwater Site Plans

All projects meding the thresholds in Section 2.4 shall prepare a Stormwater Site Plan for local government
review. Stormwater Site Plans shall usste-appropriate development principles, as requeéd and encouraged

by local development codes, to retain native vegetatiomnd minimize impervious surfaces to the extent
feasible.

ResponseA stormwater site plan has been prepared for the developmetiie form of this report The
stormwater site plarincludes the existig and proposed stormwater conditions, WWHM output ogp
andsupporting reports

Minimum Requirement #2: Construction Stormwater Pollution Prevention (SWPPP)

All new development and redevelopment projects are responsibleof preventing emsion and discharge of
sediment and other pollutantsmto receiving waters.

Projects which result in 2,000 square feet or more of new plus replaced hard surface area, or which disturb
7,000square feet or more of land must prepare a Constction Stormwater Pollution Prevention Plan (SWPPP)
as part of the Stomwater Ste Plan (see Section 2.5.1). Projects that result in less than 2,000 square feet of new
plus replaced hard surface area, or digb less than 7,000 square feet of land are netquired to prepare a
Construction SWPPP, but must consider all of th&#3 Elemats of Construction Stormwater Pollution
Prevention and develop controls for all elements that pertain to the project site.

Regonse: The 13 elements of the $\WPare addresed below in this report. A full Constructionwill be
preparedand the NPDES permit will be obtained frO®E.

Minimum Requirement #3: Source @htrol of Pollution
All known, available and reasonable source control BMPs shall be aupto all projects. Source control BMPs
shall be selected, desiged, and maintained according to the manual.

ResponseAll avalable and reasonable source control Bé/have applied to this project. d$einclude
Dust Control at Bturbed Land Areas, Landscaping and Lawn/Vegetation Managemer¥aintenance
of Stormwaer Drainage and Treatmei8ystems

Minimum Requirement #4: Preservation of Natural Drainage Systenasd Outfalls

Natural drainage patterns shall be maintained, ardischages from the project site shall occur at the natural
location, to the maximum extent practicable. The manner by which runoff is discharged from the project site
must not cause a signi€ant adverse impact to downstream receiving waters and downgragtit properties. All
outfalls require energy dissipation.

Resporse: Runoff from the propsed project will dischargieom anew on-site infiltration vault that will
dischargenorth to the exsting wetlands To maintainexistinghydrologic conditions to the wtlands
north of the sitethe rightof-way stormwateristreated by two separate water quality systemA.portion
of theright-of-way stormwater is treated and dis@rged to the existing wtland northwest of the site.
The remaining portiorf right-of-way stormwater idreated on-site, drains tahe infiltration vault where
it ultimately discharges to the existingatlandsto the north.

Minimum Requirement #5: Onsite Stormwater Management

Projects shall employ Osite Stormwater Management BMPsni accordance with the following projects
thresholds, standards, and lists to infiltrate, disperse, and retain stormwater runoffon-site to the extent
feasible without causing flooding or ero®n impacts. Projects qualifying as flow control exempt in acatance
with Section 2.5.7 of this chapter do not have to heve the LID performance standard, nor consider
bioretention, rain gadens, permeable pavementand full dispersion if using List #ir List #2. However, those
projects must implement BMP T5.13; BMT5.10A, B, or C; and BMP T®i1T15.12, if feasible.
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NELSON 43 STORMWATERDRAINAGE REFRO MUKILTEO, WA

Project Thresholds:
Projects triggering only Minimum Requirements #tirough #5 shall eithe:
a. Use Onsite Stormwater ManagementBMPs from List #1 for all surfaces within each type of
surface in list #1; or
b. Demonstrate compliance with the LID Performancé&tandard. Projects selecting this option
cannot use Rain Gardens. & may choose to use Bretention BMPs as described in Chapt& of
Volume V to achieve the LID Performance Standard.

Projectstriggering Minimum Requirements #1 through #9, must meet thequirements in Table 2.5.1.

ResponseOnsite stormwater runoffwill be collected andonveyedvia a system of cah basins and
underground storm pipes tanonsitewater quality facility, thenrouted to a stormwater vault The roof
area will discharge directly in to thestnwater vault Stormwater will then infiltrate into the below soils
at a rae of D per hour. Excess stormwater during higitensity storms will dischargefrom the vault at
the historical discharge rat the existingdownstreamwetland.

Minimum Requirement #6: Runoff Treatment
Thresholds
When assessing a proje@gainst the following thresholds, only cosider those hard and pervious surfaces that
are subject to this minimum requiremetas determined in Section 2.4 of this chapte
The following require construction of stormwater treatmaent facilities:
1 Projects h which the total of, pollution-generating hard surface (PGHS) is 5,000 square feet or
more in a threshold discharge area @he project, or
91 Projects in which the total é pollution-generating pervious surfaces (PGP3hot including
permeable pavementg is three-quarters (3/4) of an acre or morén a threshold discharge
area, and from whiti there will be a surface discharge ia natural or manmade conveyance
system fromthe site.

ResponseStormwater will be treatedwith the useof a PerlFilter Vaultwhich meetghe Washington
State Ecology GULD Standé#&wdbasic treatment.

Minimum Requirement #7: Flow Control

Projects rnrust provide flow control to reduce the impacts of stormwater runoff from hard surfaces and land
cover conversions. Tarequirement below applies to projects that disearge stormwater directly, or indiretly
through a mnveyance system, into a &sh waterbody. Flow Control is not required for projects that discharge
directly to, or indirectly to a water listed in Appendil-E.

ResponseThe proposed stormwater systeincludes a infiltration/detention vault that is szed for the
entire project area, usipthe WWHNMN012rogram.

Minimum Requirement #8: Wetlands Protection

The requirements below apply only to projects whose stormwater stiharges into a wetland, either directly or
indirectly through a conveyance system.

Thresholds:

The thresholds identifiel in Minimum Requirement #6z Runoff Treatment, and Minimum Requirement #g
Flow Control shall also be applied to determine the apiility of this requirement to discharges to wetinds.
Standard Requiement:

Projects shall comply with Guide Sheets #irough #3 in Appendix D. They hydrologic analysis shall use the
existing hydrologic conditions unless directed otherwise by a regttay agency with jurisdiction.
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NELSON 43 STORMWATERDRAINAGE REFRO MUKILTEO, WA

ResponseThe sbrmwater vault is sied to meet the guide sheetso the maximum extent éasibleas
described in more detail beloim the Flow ContraBystem section.

Minimum Requirement #9: Operation and Maintenance

An operation and maintenance manual thasiconsistent with the provisions in Volumé/ of this manual shall
be provided for all proposed stormwater faciliies and BMPs,nd the party (or parties) responsible for
maintenance and operation shall be identified. At private facilities, a copy of the mual shall be retained
onsite or within reasanable access to thesite, and shallbe transferred with the property to the new owrer. For
public facilities, a copy of the manual shall be retained in the appropriate department. A log of maintenance
activity that indicates what actions were taken shhlbe kept and be availabt for inspection by the local
government.

ResponseOperatimns and Maintenance checklists for the proposed storm drainage system facilities have
beenincludedin AppendixE
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NELSON 43 STORMWATERDRAINAGE REFRO MUKILTEO, WA

EXISTING CaNTIONS

The project site is located aNE corner of the intergction of 44" Ave West and78" Street Southwest in
Mukilteo, Washington. The site is approximatehi76,141SF ¢.04 acres) and iscurrently undeveloped Theis
site is predominately brested.

The site is bordered to the east bthe FirstSlavicChurch Awakeningto the west by 44th Avene West, to the
north by the Japanese GulclConservation Areaand to the south by78" St SV. The majority of the project site
is generally slopig to the northeast corner of the site at an averageate of 5to 10percent.

SOILSCONDITIONS

Per the Geotechnial EngineeringStudy by EBrth Solutions NW, dated December Z, 208, the site isone to one
and a half feetof top soil with approximately 1 feet of gladal till (Qut) underneath. Per the Infiltration
Feasibility Stug by AESIdated May 8, 201%he glacial tillis underlain byadvance outwash consisting of dense
to very dense, fine sand with a variable amounf silt and trace amouns of gravel.

DEVELOPE CONDITIONS

The proposed development consists of the constrtion of a singleindustrial building totaling approximately
55,032 SF(126 acres)with parking stalls, stormwater management facilities, utilities and egite landscaping
The property is currently zoned as planned industrial.

Onssite stormwater runoff will be collected andconveyedvia a system of catclbasins and underground ®rm
pipes toan onsite water quality facility, then routed to a stormwater vault The roof area will discharge directly
into the stormwater vault bypassing thewater quality system. Stormwater will then infiltrate into the below
soils at a rate oftwo inchesper hour. Exess stormwater during hgh intensity storms will dischargefrom the
vault at the historical discharge raté¢o the existing downstream wetland.

Seethe Permanent Stormwater Control Plan sectidior further information about the conveyance system.

DOWNSTREANPOINT OF COMPLIANCE
The downstream point of compliance is at thevetland located north of the property in the Japarese Gulch.
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NELSON 43 STORMWATERDRAINAGE REFRO MUKILTEO, WA

PERMANENTSTORMWATER CONTRBIAN

EXISTINGSTEHYDROLOGY

The project siteis approximately176,148F 4.04 acres)and islargely forested undevelgped land. The existing
conditions are modeled asC, Forest,Fla’Mod/Steep. See table 2 below, for existing auditions onsite. The
upstream existing tributary basin was modeled with the onsite basn for the wetland protection/’WWHM

requirements.

Table 2zPre-developed DainageBasirs

Basin Area (AC) Description Grade
0.8699 C, Forest Flat
16074 C, Forest Moderate
18055 C, Forest Steep
4.2828 Total Ste
DEVELOPESITEHYDROLOGY

The proposal on-site development will consist ofpaved parkingand drive aisles, conate walkways, a
building, andlandscaping/pervious surfaceThe rightof-way improvements consist of ¥street widening and

curb, gutter, and sidewalk along the siésfrontage. See Table3 for proposed conditions

Table3-DevelopedDrainageBasin

Basin Aea (AC) Description Grade
1263 Parking Flat
1257 Roof tops Flat
0.407 Parking Mod
0.2332 Roads Fla

0.0549 Sidewalks Flat
0.0405 Parking Steep
0.9134 C Lawn Flat
0.0632 C, Forest Mod
0.0506 C, Forest Steep
4.2828 Total (3.2556ac imp,1.@72ac lawnforest)
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NELSON 43 STORMWATERDRAINAGE REFRO MUKILTEO, WA

HYDROLOGI®MODELING

The hydrologic analsis for the project was performed using thecomputer-modeling program, Western

Washington Hydrology Model (WWMH2012), based on matching flow duratioand wetland protection

volumes The programeffectively models praleveloped, existing in this caseand postdeveloped runoff
conditions usingbasinsfor a given areaAn irfiltration rate of 2006 Ehdur has been usedt the bottom of

the vault (bottomless). The WWHM2012 model for the project sitstates that current stormwater conveyance
system meets 2012 Departmertdf Ecology Stormwater ManagementManual standards andGty of Mukilteo

development standards SeeAppendix Cfor the WWHM report

F.OWCONTROLSYSTEM
In the developed conditiononsite stormwater runoff will be drained inseveral areas.

1 The building (226 acres) will be directly conected to the vault.

1 Theremaining portion of the right-of-way area and orsite area is 3.02 acres whidatirains toa Perk
Filter Vault located in the northeast portion of the parking lot Stormwater will be treated bythe Perk
Filter Vault prior to entering the infiltration vaulwhere it will then dischargedirectly to the wetland.

1 Thetotal basinarea (2381acres+ 4.28=28.09 acre$ isused for the wetland modeling in WWHM

1 Theentire site and a portionof the right-of-way is tributary to the underground vault @.28 acres) that
discharges stormwatemorth of the property to an existing wetland. The vaulthas a live storag

volume of 19200 cubic feet (2P &ide x608 1 116 C)YOA 1 |

ExistingDrainageBasin

Name : Ext Site

Pervious Land Use acre
C, Forest, Flat 087
C, Forest, Mod 161
C, Forest, Steep 1.81

Pervious Total 4.28

| mpervious Total 0. 00

Basin Total 4.28

DevelopedDrainageBasin

Name : Dev Site

Pervious Land Use acre
C, Forest, Mod 0. 06
C, Forest, Steep 0.05
C, Lawn, Mod 0.91

Pervious T otal 1.02

Impervious  Land Use acre
ROADSFLAT 0.23
ROOF TOPHLAT 1. 26
SIDEWALKSFLAT 0. 06
PARKING/FLAT 1.26
PARKING/MOD 0.41
PARKING/STEEP 0.04

| mpervious Tota | 3. 26

Basin Total 4. 28
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NELSON 43 STORMWATERDRAINAGE REFRO MUKILTEO, WA

ExistingWetland Basn

Name : Ext Wetland Basin

Pervious Land Use acre
C, Forest, Flat 087
C, Forest, Mod 19.65
C, Forest, Steep 1.81
C, Lawn, Mod 0. 31

Pervious Total 22. 64

Impervious  Land Use acre
ROADSMOD 1.16
ROOF TOPH-LAT 0.78
SIDEWALKS/MOD 0.11
PARKINGMOD 3.41

Imp ervious Total 5.46

Basin Total 28. 10

DevelopedWetland Basin

Name : Dev Wetland Basin

Pervious Land Use acre
C, Forest, Mod 18. 10
C, Forest, Steep 0. 05
C, Lawn, Mod 1.23

Pervi ous Total 19. 38

Impervi ous Land Use acre
ROADSFLAT 0.23
ROADS/MOD 1.16
ROOF TOPS/FLAT 2. 04
SIDEWALKS/FLAT 0.06
SIDEWALKS/MDD 0.11
PARKING/FLAT 1. 26
PARKING/MOD 3.82
PARKING/STEEP 0.04

Impervi ous Total 8.71

Basin Total 28.10

Stormwater Vault

Name : Vault 1

Width : 40 ft.

Length : 60 ft.

Depth: 161 ft.

nfil  tration On

nfilt  rati on rate: 2.00
nfiltration safet y factor: 1

Point of Complance @ischarge to wetland)
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NELSON 43 STORMWATERDRAINAGE REFRO MUKILTEO, WA

The WWHM modelvas initially setup based on a point of compliance jagor the project site @.28acres). A
vault was sized usinghe streamprotection duration that did not include upstream or devnstream basins The
orifices and vault size were not altered so it wadd still meet sitedischarge compliance aloneModeling for the
wetland includesthe groundwater elements of the project site & well as theupstream and downstream basins
for a total of 28.10acres Theflows, durations, monthly volumes and daily volumeare shown below for the
entire site portion to the wetland bash. The results of the malysisare shown below

Flow Freque ncy Return Pe riod s for Predeveloped. POC #1

Return Per iod Fl ow(cfs)
Pyea r 0. 065502
b year 0. 100414
10 year 0. 123106
P5 year 0. 150805
B0 year 0.1706 21
100 yea r 0. 189706
Flow Frequency Return Period s for Mitigate d. POC#1
Return Period Flow(cfs)

P year 0. 049723
b year 0. 103660
10 year 0. 162309
P5 year 0.27 5502
5O ye ar 0.399056
100 year 0. 567937
Stream Protect  ion Duration

POC #1

The Facility PASSED

The Facility PASSED.

Point of Compliance (wetland)
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NELSON 43 STORMWATERDRAINAGE REFRO MUKILTEO, WA

PerCuide Shest 3B of the 2014 SMMWHWkthe following criteria needto also be met:

1 Criteria 1:Total volume of water intoa wetland during a single precipitation event should not be more
than 20% highermower than the preproject volumes.

1 Criteria 2: Total volumeof water into a wetland on a mathly basis should nbbe more than 15% higher
or lower than the preproject volumes.

Usingthe same vault and orifice control structur@s described abovethe Guide Sheet 3B criterizvas applied
which requires graindwater flow (in addition to the traditional surface flow aml interflow) to be accounted for
in pervious surface areain the pe-project and postproject conditions.

Infiltration is the means bywhich groundwater flow to the mitigated wetland is simuated. Per the
geotechnical engineerthe site is underlain § glacial till soilswith advance outwash b@eath. Theadvance
outwash providesinfiltration in the order 0f2.006 ¥ E IGfdanh8water flow was assignel to the on-site
pervious surface aras in the pre-and postproject conditions. In the pre-project conditions, dl on-site
landscaped areasférest) are assignedyroundwater flow through infiltration. In the postproject condition,
there are several means by which infiition, and therefore groundwater flow, isaccounted for:

1 All landscaped areas allow fa infiltration
1 The proposed detention wault is bottomless and, therebre, allows for infiltration (20060 ¥ E O q

Using the preproject and postproject conditions described above, we ran the WWHM model usinbe 2P 8
widex6P 6 1168 CAMAD AT Gr@ithiaBdkif@©cor@d €ructure. Theresults, shown below, show
that we are able to meet thecriteria 1and 2.
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NELSON 43 STORMWATERDRAINAGE REFRO MUKILTEO, WA
Criterion #1:
Day Pre - dev Mtigated Percent Pass/Falil
Janl 0.1704 0.165 9 974 Pass 16 0.1663 0.1588 95.5 Pass
2 0. 1496 0.1430 95.6 Pass 17 0.1950 0.1895 97.2 Pass
3 01403 0 1337 95, 3 Pass 18 0.1798 0.1694 94.2 Pass
4 0.1804 0.1736 96.2 Pass 19 0.1608 0.1518 94.4 Pass
5 0.1576 0.1508 95.7 Pass 20 0.1525 0.1448 95.0 Pass
6 0.1668 0.1614 96.7 Pass 21 0.1560 0.1480 94.9 Pass
7 01 845 0.1785 96.8 Pass 22 0.1687 0.1616 95.8 Pass
8 016 90 0. 1613 95.4 Pass 23 0.1852 0.1767 95.5 Pass
9 0.1536 0.1464 9 5.3 Pass 24 0.1462 0.1381 94.4 Pass
10 0.1363 0.1294 94.9 Pass 25 0.1434 0.1350 94.2 Pass
11 0.1374 0.1299 94.5 Pass 26 0.1323 0.1238 93.6 Pass
12 0.1440 0.1367 95.0 Pass 27 0.1524 0.1440 94.5 Pass
13 0.1774 0.1 708 96.3 Pass 28 0. 1741 0.1661 95.4 Pass
14 0.1679 0.15 96 95.1 Pass 29 0.1753 0.1683 96.0 Pass
15 0.1727 0.1649 95.5 Pass 30 0.1641 0.1556 94.8 Pass
31 0.1539 0.1450 94.2 Pass
Febl 0.1429 0.1334 93.4 Pass
2 0.1294 0.1199 92.6 Pass 16 0.1562 0.1476 94.6 Pass
3 0.1493 oO. 1401 93.9 Pass 17 0.1614 0.1517 94.0 Pass
4 0.1498 0.1405 9 3.8 Pass 18 0.1515 0.1405 92.7 Pass
5 0. 1495 0.1409 94 3 Pass 19 0.1412 0.1309 92.7 Pass
6 0.1388 0.1299 93.6 Pass 20 0.1594 0.1504 94.3 Pass
7 0.1643 0.1539 93.6 Pass 21 0. 1432 0.1342 93.7 Pass
8 0.1311 0.1224 93.3 Pass 22 0.1405 0.1309 93.2 Pass
9 0.1232 0.1153 93 .6 Pass 23 0.1738 0.1632 93.9 Pass
10 0.1281 0.1195 93.3 Pass 24 0.1675 0.1588 94.8 Pass
11 0.1508 O. 1427 94.6 Pass 25 0.1530 0.1434 93.7 Pass
12 0.1484 0.1400 94.4 Pass 26 0.1418 0.1329 93.7 Pass
13 0.1409 0.1322 93.8 Pass 27 0.1512 O. 1417 93.7 Pass
14 0.1429 0.1334 93.4 Pass 28 0.1427 0.1324 92.8 Pass
15 0.1495 0.1408 94.1 Pass 29 0.1544 0.1449 93.8 Pass
Marl 0.1515 0.1418 93.7 Pass 16 0.1302 0.1213 93.1 Pass
2 0.1531 0.1438 93.9 Pass 17 0.1346 0.1253 93.1 Pass
3 0.1 488 0.1394 93.7 Pass 18 0.1292 0.1206 93.4 Pass
4 0.1361 0.1268 93.2 P ass 19 0.1269 0.1193 94.0 Pass
5 0.1095 0.1007 92.0 Pass 20 0.1091 0.1012 92.8 Pass
6 0.1307 0.1233 94.3 Pass 21 0.1345 0.1273 94.6 Pass
7 0.1263 0.1188 94.0 Pass 22 0. 1349 0.1276 94.6 Pass
8 0.1542 0.1464 949 Pas S 23 0.1273 0.1184 93.0 Pass
9 0.1378 0.1 286 93.3 Pass 24 0.1236 0.1150 93.1 Pass
10 0.1467 0.1371 935 Pass 25 0.1342 0.1260 93.9 Pass
11 0.1422 0.1324 93.1 Pass 26 0.1142 0.1060 92.9 Pass
12 0.1301 0.1206 92.7 Pass 27 0.1228 0.1150 93.6 Pass
13 0.1256 0.1171 93.3 Pass 28 0.1154 O. 1074 93.1 Pass
14 0.1329 0.1239 93.2 Pass 29 0.1060 0.0985 92.9 Pass
15 0.1306 0.1219 93. 4 Pass 30 0.1117 0.1041 93.2 Pass
31 0.1129 0.1055 93.4 Pass
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Aprl 0.1084 0.1010 93.1 Pass 16 0.0969 0.0903 93.2 Pass
2 0.1107 0.1042 94.1 Pass 17 0.0893 0.0825 92.4 Pass
3 0.1195 0.1126 94 .2 Pass 18 0.1089 0.1031 94.6 Pass
4 0.1159 0.1088 93.9 Pass 19 0.0953 0.0885 92.8 Pass
5 0.1091 0.1020 93.5 Pass 20 0.0730 0.0659 90.2 Pass
6 0.0965 0.0894 92. 6 Pass 21 0.0784 0.0720 91.9 Pass
7 0.1158 0.1092 94.3 Pass 22 0.1050 0.0986 93.9 Pass
8 0.0989 0.0913 92.3 Pass 23 0.0960 0.0909 94.6 Pass
9 0.1005 0.0930 92.5 Pass 24 0.0824 0.0768 93.1 Pass
10 0.1115 0.1046 93.8 Pass 25 0.0739 0.0681 92.1 Pass
11 0.1144 0.1076 94.0 P ass 26 0.0907 0.0854 94.1 Pass
12 0.1043 0.0980 93.9 Pa SS 27 0.0903 0.0853 945 Pass
13 0.0890 0.0822 92.4 Pass 28 0.0860 0.0812 94.4 Pass
14 0.097 0 0.0909 93.7 Pass 29 0.0847 0.0797 94.1 Pass
15 0.1125 0.1060 94.2 Pass 30 0.0740 0.0682 92.2 Pass
Mayl 0.0748 0.0695 92.9 Pass 16 0.0532 0.0488 91.7 Pass
2 0.0753 0.0708 94.0 Pass 17 0.0596 0.0555 93.1 Pass
3 0.0702 0.0654 93.1 Pass 18 0.0661 0.0626 94.8 Pass
4 0.076 9 0.0728 94.7 Pass 19 0.0645 0.0615 95.4 Pass
5 0.0680 0.06 35 93.3 Pass 20 0.0589 0.0556 94.5 Pass
6 0.0556 0.0506 90.9 Pass 21 0.0530 O. 0490 92.3 Pass
7 0.0626 0.0581 92.8 Pass 22 0.0560 0.0523 93.4 Pass
8 0.0628 0.0586 93.3 Pass 23 0.0615 0.0588 95.6 Pass
9 0.0820 0.0780 95.1 P ass 24 0.0558 0.0525 94.1 Pass
10 0.0826 0.080 0 96.8 Pass 25 0.0614 0.0584 95.2 Pass
11 0.0643 0.0599 93.2 Pass 26 0.0697 0.0678 97.2 Pass
12 0.0695 0.0656 94.4 Pass 27 0.0607 0.0584 96 .3 Pass
13 0.0713 0.0673 94.3 Pass 28 0.0657 0.0628 95.5 Pass
14 0.0607 0.0576 94.8 Pass 29 0.0596 0.0582 97.5 Pass
15 0. 0662 0.0631 95.2 Pass 30 0.0819 0.0801 97.9 Pass
31 0.0561 0.0536 95.6 Pass
Junl 0.0636 0.060 7 95. 4 Pass 16 0.0626 0.0606 96.8 Pass
2 0.0719 0.0696 96.9 Pass 17 0.0585 0.0563 96.2 Pass
3 0.0 588 0.0568 96.5 Pass 18 0.0558 0.0533 95.6 Pass
4 0.0575 0.0543 94.5 Pass 19 0.0451 0.0415 92.1 Pass
5 0.0572 0.0537 93.9 Pass 20 0.0484 O. 0450 92.9 Pass
6 0.0639 0.0609 95.3 Pass 21 0.0547 0.0514 94.0 Pass
7 0.058 9 0.0558 94.9 Pass 22 0.0534 0.0507 94.9 Pass
8 0.0569 0.0545 095.7 Pass 23 0.0642 0.0624 97.3 Pass
9 0 .0794 0.0 775 97.6 Pass 24 0.0570 0.0554 97.3 Pass
10 0.0607 0.0592 97.6 Pass 25 0.0483 0.0463 95.7 Pass
11 0.0622 0.0604 97.0 Pass 26 0.0492 0.0461 93 .8 Pass
12 0.0521 0.0494 94.7 Pass 27 0.0435 0.0404 93.0 Pass
13 0.0430 0.039 4 91.7 Pass 28 0.0556 0.0531 95.6 Pass
14 0. 0486 0.0452 93.0 Pass 29 0.0478 0.0452 94.7 Pass
15 0.0563 0 .0536 95. 3 Pass 30 0.0560 0.0538 96.1 Pass
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Jull 0.0554 0.0543 97.9 Pass 16 0.0381 0.0363 95.3 Pass
2 0.0507 0.0484 95.4 Pass 17 0.0323 0.0295 91.2 Pass
3 0.0416 0.0383 92.0 Pass 18 0.0419 0.0398 95.1 Pass
4 0.0476 0.04 54 95.3 Pass 19 0.0375 0.0350 93.4 Pass
5 0.0376 0.0350 92.9 Pass 20 0.0305 O. 0274 90.1 Pass
6 0.0392 0.0359 91 .6 Pass 21 0.0370 0.0345 93.2 Pass
7 0.0452 0.0431 95.2 Pass 22 0.0312 0.0283 90.6 Pass
8 0.0490 0.0465 95.0 Pass 23 0.0312 0.0282 90.3 Pass
9 0.0373 0.0342 91.8 Pass 24 0.0341 0.0313 91.9 Pass
10 0. 0423 0.0392 92.7 Pass 25 0.0414 0.0395 95.5 Pass
11 00 361 0.0336 93.0 Pass 26 0.0331 0.0307 92 .9 Pass
12 0.0440 0.0419 95.1 Pass 27 0.0355 0.0330 93.0 Pass
13 0.0381 0.0360 94.5 Pass 28 0.0330 0.0307 93.1 Pass
14 0. 0343 0.0313 91.4 Pass 29 0.0284 0.0254 89.6 Pass
15 0.0534 0.0520 97.4 Pass 30 0.0291 0.0261 90.0 Pass
31 0.0288 0.0259 90.2 Pass
Augl 0.0294 0.0266 90.5 Pass 16 0.0324 0.0310 95.4 Pass
2 0.0309 0.02 83 91.3 Pass 17 0.0394 0.0383 97.2 Pass
3 0.0315 0.0289 91.8 Pass 18 0.0454 0.0447 98.6 Pass
4 0.0311 0.0286 92.1 Pass 19 0.0309 0.0299 96 .7 Pass
5 0.0439 0.0423 96.3 Pass 20 0.0286 0.0262 91.6 Pass
6 0.0421 0.0413 98.0 Pass 21 0.0465 0.0459 98.8 Pass
7 0. 0273 0.0259 94.7 Pass 22 0.0533 0.0529 99.3 Pass
8 0.0306 0.0284 92.9 Pass 23 0.0400 0.0404 100.9 Pass
9 0.0276 0.0250 90.4 Pass 24 0.0349 0.0342 98.1 Pass
10 0.0286 0.0261 91.3 Pass 25 0.0464 0.0459 98.8 Pass
11 0.0311 0.0286 92.0 Pass 26 0.0433 0.0440 101.5 Pass
12 0.0395 0.0378 95.9 Pass 27 0.0353 0.0345 97.8 Pass
13 0.0328 0. 0311 94.9 Pa SS 28 0.0326 0.0306 94.0 Pass
14 0.0442 0.0427 96.8 Pas S 29 0.0329 0.0311 94.8 Pass
15 0.0363 0.0353 97.0 Pass 30 0.0374 0.0363 97.1 Pass
31 0.0446 0.0436 97.7 Pass
Sepl 0.0 324 0.031 8 98.1 Pass 16 0.0561 0.0579 103.2 Pass
2 0.0328 0.0317 96.7 Pass 17 0.0300 0.0301 100.4 Pass
3 0.0324 0.0309 95.2 Pass 18 0.0382 0.0376 98 4 Pass
4 0.0324 0.0308 95.0 Pass 19 0.0414 0.0410 99.1 Pass
5 0.0459 0.0456 99.2 Pass 20 0.0311 0.0306 98.2 Pass
6 0. 0340 0.0335 98.6 Pass 21 0.0483 0.0485 100.3 Pass
7 0.0386 0.0 382 98.8 Pass 22 0.0424 0.0435 102.7 Pass
8 0.0429 0.0432 100.6 Pass 23 0.0371 0.0381 102.6 Pass
9 0.0480 0.0488 101.8 Pass 24 0.0334 0.0329 98.4 Pass
10 0.0441 0.0456 103.4 Pass 25 0.0370 0.0363 98.2 Pass
11 0.024 5 0.0229 93.3 Pass 26 0.0355 0.0347 97.6 Pass
12 0.0337 0. 0323 95.9 Pass 27 0.0350 0.0344 098.5 Pass
13 0.0405 0.0399 98. 4 Pass 28 0.0351 0.0342 97.5 Pass
14 0.0369 0.0370 100.4 Pass 29 0.0424 0.0423 099.7 Pass
15 0.0457 0.0456 99.8 Pass 30 0.0433 0.0431 99.5 Pass
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Octl 0.0355 0.0353 99.5 Pass 16 0.0609 0.0630 103.4 Pass
2 0.0415 0.0416 100.2 P ass 17 0.0452 0.0474 104.8 Pass
3 0.0511 0.051 5 100.6 Pass 18 0.0643 0.0673 104 .7 Pass
4 0.0445 0.0458 102.9 Pass 19 0.0732 0.0789 107.7 Pass
5 0.0551 0.0582 105.5 Pass 20 0.0589 0.0628 106.6 Pass
6 O. 0411 0.0433 105.3 Pass 21 0.0559 0.0590 105.6 Pass
7 0.0565 0.0586 103.7 Pass 22 0.0552 0.0574 104.0 Pass
8 0.0475 0.0495 104.1 Pass 23 0.0625 0.0651 104.2 Pass
9 0.0466 0.0473 101.5 Pass 24 0.0587 0.0622 105.9 Pass
10 0.0443 0.0455 102.6 Pass 25 0.0726 0.0759 104.6 Pass
11 0.038 7 0.0386 99.8 Pass 26 0.0640 0.0681 106.4 Pass
12 0.0436 O. 0436 99.9 Pass 27 0.0675 0.0718 106.4 Pass
13 0.0442 0.0443 100.1 Pass 28 0.0474 0.0484 102.0 Pass
14 0.0384 0.0385 100.2 Pass 29 0.0546 0.0557 102.1 Pass
15 0.0500 0.0515 103.0 Pass 30 0. 0486 0.0500 102.8 Pass
31 0.0637 0.0655 102.8 Pass
Novl 0.0557 0.0587 105.3 Pass 16 0.0857 0.0899 104.8 Pass
2 0.0744 0. 0776 104.3 Pass 17 0.0855 0.0882 103.2 Pass
3 0.0825 0.0887 107.6 Pass 18 0.1202 0.1264 105.2 Pass
4 0.0610 0.0650 106.6 Pass 19 0.1267 0.1322 104.4 Pass
5 0.0602 O. 0629 104.5 Pass 20 0.0976 0.1029 105.4 Pass
6 0.0630 0.06 49 103.0 Pass 21 0.0823 0.0848 103.0 Pass
7 0.0636 0.0658 103.6 Pass 22 0.1048 0.1052 100.4 Pass
8 0.0723 0.0756 104 .7 Pass 23 0.1451 0.1475 101.6 Pass
9 0.0840 0.0887 105.6 Pass 24 0.1434 0.1487 103.7 Pass
10 0.0878 0.0930 105.9 Pass 25 0.0924 0.0945 102.3 Pass
11 0.1002 0.1069 106 .7 Pass 26 0.1102 0.1113 101.0 Pass
12 0. 0925 0.0991 107.2 Pass 27 0.0914 0.0913 99.9 Pass
13 0.0 761 0.0809 106.3 Pass 28 0.1161 0.1166 100.4 Pass
14 0.0844 0.0871 1 03.2 Pass 29 0. 1316 0.1329 100.9 Pass
15 0.0836 0.0875 104.6 Pass 30 0.1324 0.1341 101.3 Pass
Decl 0.1196 0.1208 101.0 Pass 16 0.1309 0.1276 97.5 Pass
2 0.1552 0.1613 103.9 Pass 17 0.1215 0.1177 96.9 Pass
3 0.1405 0.1418 100.9 Pass 18 0.1418 0.1362 96.0 Pass
4 01459 O .145 8 100.0 Pass 19 0.1518 0.1471 96.9 Pass
5 0.1332 0. 1324 994 P ass 20 0.1469 0.1432 97.5 Pass
6 0.1099 0.1084 98.6 Pass 21 0.1305 0.1277 97.9 Pass
7 0.1119 0.1105 98.7 Pass 22 0.1409 0.1367 97.0 Pass
8 0.1218 0.1205 98.9 Pass 23 0.1499 0.1456 97.1 Pass
9 0.1305 0.1286 98.6 Pass 24 0.1514 0.1463 96.6 Pass
10 0 .1381 0.1363 9 8.7 Pass 25 0.1471 0.1422 96.7 Pass
11 0.1545 0.1526 98 .8 Pass 26 0.1581 0.1535 97.1 Pass
12 0.1313 0.1286 97.9 Pass 27 0.1293 0.1256 97.2 Pass
13 0.1515 0.1469 96.9 Pass 28 0.1501 0.1445 96.3 Pass
14 0.1865 0.1833 98.3 Pass 29 0. 1408 0.1358 96.4 Pass
15 0.1571 0.1552 98.8 Pas S 30 0.1434 0.1420 99.0 Pass
31 0.1875 0.1845 98.4 Pass

Passing365365 dys
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Criterion #2

Wetla nds Fluctuation for POC 1

Month PRE DEV MITIG ATED Percent Pass/Falil
Jan 5.0474 4.8222 95.5 Pass

Feb 4.1710 3.9107 93.8 Pass

Mar 4.0649 3.8006 93.5 Pass

Apr 2 .9681 2.7743 935 Pass
May 2.0 444 1.9313 94.5 Pass
Jun 1.6911 1.6126 95.4 Pass

Jul  1.2220 1.1447 93.7 Pass
Aug 1.1151 1.0689 95.9 Pass
Sep 1.1525 1.1434 99.2 Pass

Oct 1.6116 1.6691 103.6 Pass
Nov 2. 7382 2.8 403 103.7 Pass
Dec 4.3545 4.2790 98.3 Pass

Passingl212 months

WATERQUALITYSYSTEM

Onsite stormwaterfrom PGISwill be routed through aPerk-Filter Vaultfor basic treatmentand outlet into the
infiltration vault. ThePerkFilter Vault is sizedto meet the Ecology WashingtorsState GULD StandardVWHM
modeling of the developed condiions flowrate prior to entering the vault gives an offline water quality
flowrate (WQF) of 0.1319 cf8asedon the offline WQFand our available dgth, a6-186 cartridge and 4x10.%
Perk-Filter Vault was seleatd to meet Basic Enhancedreatment.

ROW water to existing vetland will be treated by asingle 12 cartridge 3&66PerkFilter Concrae Catchbasin.
See Appendix Dor details.

CONVEYANCBYSEM ANALYSIS ANDESIGN

A full conveyance systermanalysisand design willbe provided with the final land use and site development
permit submittal.

DOWNSTREAKMNALYSIS

A downstream analysisvas completed onApril 1Q 20B. FigureC in Appendix Ahows the downstream
analysis path from the poject sie to ¥ mile downstream.The site slopes towards tle northeast and drains
off site to the north/north eastvia surfacerunoff. An existingwetland located northwest of the sitereceives
runoff from the existing right-of-way. In the event of an overflow, the northwestern wetlandoverflows
northeast into the Japanese Glgh. Runoff fromthe rest of the site drainseastonto the nearby Slavic Churia
property or northeast towards anexisting wetland in theJapane® Gulch Stormwater from the Slavic Church
property drainsnortheast to the JapaneseGulch.Runoff from the JapaneseGulchultimately discharges to
PugetSound.
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STORMWATERDRAINAGE REFO

MUKILTEO, WA

Description

Southern front of Nelson43
property

Savic Church Property tdhe
east
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Mukilteo

Community Garden

F 3

Location of the wetland on
google maps.

Wetland located in Japanese
Gulch.
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JapaneseGulch south of the
Nelson 43property, ultimately
drains to Puget Sound

100YEARFLOODOVERFLOWCONDITON
The dormwater conveyance system for this project has been designed to address rstoeventsin accordance

with common industry practces. In theevent of a larger storm, the system my fail. In this casethe runoff
from larger events will overflow the control structure in the proposed detention vault, and flow to the
intended discharg point, the wetlands to the north.
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